Cyclic GMP alterations in fetal rat cerebrum after global intrauterine ischemia: role of guanylate cyclase phosphorylation.
Changes in the levels of cyclic AMP (cAMP) and cyclic GMP (cGMP) have been measured in brains of 20-day-old rat fetuses exposed to global intrauterine ischemia. Ischemia of different duration (0.5-30 minutes) did not alter the level of cAMP. In contrast, cGMP levels increased as a result of ischemia. This increase was seen even after a short period of ischemia (less than 5 minutes) and was maximal after 5 minutes, where a threefold increase could be observed. This stimulation was transient: after 30 min of ischemia, cGMP returned to the control level. Accumulation of cGMP can be related to the activation of guanylate cyclase, the activity of which is doubled after 15 minutes of ischemia. Immunoprecipitation of guanylate cyclase after in vivo labeling of the fetal brain with 32Pi revealed a threefold increase in the phosphorylation of the enzyme after 15 minutes of ischemia. The possible role of these modifications in cGMP metabolism during the course of ischemia is discussed.